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I ntroduction

The gag grouper, Mycteroperca microlepis, is the second most frequently caught grouper in
the Gulf of Mexico after the red grouper, Epinephelus morio (Schirripa and Goodyear 1994). Annud
tota landings of gag grouper ranged from 3.2 million pounds to 5.5 million pounds (about 1450 tonsto
2493 tons) from 1986 and 1996 (Schirripa and Legault 1997, Schirripa and Goodyear 1994). Annual
commercid landings of the gag have ranged from 1.2 million to 1.8 million pounds (544 tons to 817
tons) while estimated annua recrestiona harvest of the gag varied from 1.5 million to 4.3 million pounds
(681 tons to 1951 tons) over this same period (Schirripa and Goodyear 1994, Schirripaand Legault
1997). The dominance of the gag in the overdl fisheries production in the Gulf of Mexico is not limited
to recent years dthough the history of recorded removasis short dbet. Earlier investigators noted that
the gag and red grouper possibly congtituted the mgjority of groupers landed on the upper west coast of
Florida (Springer and Woodburn (1960), Rosen and Robinson (1961) cited in McErlean (1963)). In
addition, though red snapper, Lutjanus campechanus, was considered the desirable commercia
species, the gag and red grouper dominated the catch providing ability to early commercid fleetsin
the Gulf of Mexico.

The gag grouper isademersa serranid that inhabits shalow warm waters in the western Atlantic,
digtributing from Massachusetts to Rio de Janeiro (Briggs (1958) and Smith (1959) cited in McErlean
(1963)). The gag grouper is awinter-spring spawning protogynous hermaphrodite (M cErlean and
Smith 1964, Collins et d. 1987, Bullock and Smith 1991) that inhabit mainly the reef environment
throughout its distribution. Higtorica information regarding age, growth, and reproduction was
provided by McErlean (1963), Manooch and Haimovici (1978), Bullock and Smith (1991), and Hood
and Schlieder (1992), Collinset d. 1987, Van Sant et d. 1994, and Harris and Collins (2000).
Naughton and Saloman (1985) described gag feeding characteristics. Keener et a. (1988 ) and
Koenig and Coleman (1998) provided extensive accounts of juvenile gag abundance and survival from
off South Carolinaand the northeastern Gulf of Mexico respectively.

Accurate information on the Sze and age Sructure is an important requirement in age or Sze-
based fisheries population modelsin order to accurately evauate stock condition.  The two previous
evauations of the status of the Gulf of Mexico gag grouper stock carried out by the National Marine
Fisheries Service (NMFS), Southeast Fisheries Science Center (SEFSC) applied virtua population
andysis (VPA) modds to estimates of totd catch at age derived from two different procedures. The
1994 assessment (Schirripa and Goodyear) applied an inverted growth curve to estimate age from
length. In the 1997 assessment, Schirripa and Legault applied the method of Goodyear 1997 which
took annud catch at length information, observations of gag otolith length at age data and cdibrated this
information within aVPA framework to an externd time series of recruitment. The purpose of this
andysiswasto review anine-year time series of gag grouper otolith observations collected by the
NMFS, SEFSC and develop age length keys for use in congtructing a catch a age matrix for gag
grouper as supported by the otolith data.



Available Data

Gag grouper otalith ages were available for 1992 through 2000 for purposes of developing age
length keys. Mogt age structures were sampled by NMFS port agents during routine sampling activities
of commercia and/or recreationd catches operating under the cooperative Sate/federa program
funded by NMFS. Collections were made according to the procedures outlined by the Trip Interview
Program (T1P) which has been conducted by the NMFS, SEFSC since the early 1980's (M olina 2001,
Zweifd 1988). Thisdata collection program had its beginnings as the NMFS, Southeast Fisheries
Center (SEFC), Cred Survey and Biologicd Sampling Program (CSBSP) in 1983. The CSBSP
incorporated parts of sampling programs from other states and aso surveys within NMFSin the
operaions guide. These programs included the North Carolina Division of Marine fisheries
(NCDMF)(see Epperly 19xx), the NMFS, SEFC Panama City Laboratory Bio-Profiles Program for
Coadgtd Pelagic and Reef Fish (Brusher et €. 1979, Trent and Bane, Pako 1990), and aso the Florida
Department of Environmenta Protection. In genera the TIP sampling program aims to conduct
random sampling of fishing trips for purposes of obtaining samples of catch sze frequency and
associated trip specific data on catch per unit of effort and species catch composition. In the early
years of the program primarily commercid trips were targeted for sampling.  In addition, biological
data (e.g., age structures, reproductive samples, genetic tissues) have only been collected since the late
1990's as the scope of TIP has been expanded to include biologica data aswell as recreationd fishing
modes.

In addition to gag otoliths collected viathe NMFS, TIP program or NMFS, Panama City Bio
Profiles Program, some randomly collected age samples aso were obtained as part of aNMFS,
Marine Fisheries Initiative Program (MARFIN) reproductive study on gag grouper conducted between
1997 and 1999 (Fitzhugh et . 2001). A few samples were also obtained from the NMFS, SEFSC
Beaufort Laboratory headboat survey and from the Marine Recreationa Fisheries Sampling Survey
(MRFSS). These latter age collections were usudly carried out on an ad-hoc or astime alowed basis.

Procedures

Gag Grouper Otolith Age Determinations

All of the individud gag otalith age readings were obtained from the NMFS, SEFSC Panama
City Laboratory as this was the |aboratory responsible for sample storage, age determinations, and data
archivd. Age determinations from samples collected between 1992 through 1996 were taken from
Johnson (unpublished data) and Johnson and Koenig (in Press) as described in Fitzhugh et . 2001.
Although apparently age readings exist for severa years prior to 1992 from Johnson’s unpublished
data, these samples were unavallable for thisandyss. Fitzhugh et d. (2000) and Johnson et. d. (1993)
indicated that data existed for 1979, 1980, and 1991. Otolith age readings for samples collected from
1997 through 2000 were from Fitzhugh et. d. (2001). All age determinations were made according to
the procedures described by McErlean (1963) and Manooch and Haimovici (1978) for the gag which
assigns annuli based on the number of opaque zones. The specific procedures for making gag grouper
age determinations were discussed in Johnson et d. (1993), Johnson and Koenig (in Press) and
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Fitzhugh (2001).

Collins et d. (1987) reported that in larger gag grouper otoliths, the opague bands were more
crowded and thin introducing uncertainty in annuli counting/identification. Thislead them to suggest the
importance of sectioning of otoliths a least for larger fish indicating this enhanced the clarity and
dlowed for greater digtinction in rings than for whole otoliths. In addition Collins et d. (1987) noted
that in larger gags the period of annulus formation was extended lasting up to three months. Callins et
a. (1987) recommended sectioning with eight annuli or more. Severd investigators have noted the
difficulty in identifying annuli in the larger otoliths and these sudies were not limited to asingle
geographic zone but included gag populations in the south Atlantic as well as the eastern Gulf of Mexico
(Cdllinset d. 1987, Hood and Schlieder 1992). In the gag grouper otolith age data available for this
andysis, dl age readings for years before 1997 were from whole otoliths as the origina samples were
not convenient for reexamination. For years 1997 and theresfter, otoliths with eight or more annuli
were sectioned using the procedure of Cowan et d. (1995) to enhance the ability to digtinguish annuli
(Fitzhugh 2001).

Two time periods define the NMFS, SEFSC data set of gag grouper otolith age readings of
availablein this andyss for developing age length keysin terms of age determinations or age reeders.
Period one fish included otoliths sampled from 1992-1996 and aged by Johnson while period two fish
included otoliths sampled from 1997-2000 and read by Fitzhugh et d. (2001). Between reader age
testing was conducted on age readings for at least a portion of period two fish (see Fitzhugh et d.
2001) and aso, on some unknown number of period one fish againg some earlier year’ sfish
(1979/1980) (see Johnson et al. 1993). The exact between-reader testing method was not described
by those authors. For period two fish (1997-2000), between reader testing took place for some
portion of the 1999 and 2000 year samples (Fitzhugh personal communication). Crossreading did not
take place between the 1992-1996 sampled otoliths (read by Johnson et a. unpublished data) and the
1997-2000 sampled otoliths( read by Fitzhugh et d. 2001).

The gag grouper otolith ages described above for 1992-2000 were then used to develop
matrices of the probability of age given length (age length keys) for use in subsequent age-based
andyses of gag grouper stock condition. Information recorded for most observations included the
year, month, date of capture (or sampled), location sampled (state, county), gears used, total or fork
length (mm), weight (kg), number of annuli, and integer age, and sex information.  Obsarvations with an
unknown month of collection were excluded from the find data set. Fitzhugh et d. (2001) used the
convention of Jeradd (1983) for assigning age based on acadendar year. Gag grouper are believed by
most age and growth biologists to form annuli once ayear during late pring/early summer based on
extensve margind increment analyses (McErlean 1963, Hood and Schlieder 1983 unpublished, Collins
et al. 1987, Hood and Schlieder 1992, Harris and Collins 2000).  For fish captured after June 30
Fitzhugh et d. (2001) assigned age equd to the number of annuli. Fish were advanced ayear (# annuli
+1) if captured/sampled during the spring months and the edge type was considered nearly complete
(i.e, nearing the time of annulus depogtion).



Estimation of Catch at Age for Stock Evaluations

Schirripa and Goodyear (1994) used fish of known age to modd predicted lengths (and age)
agang obsarved lengths (and age) modifying the growth curve parameters for maximum fit.  The
resulting modified growth curve was then used to estimate catch a age which was then input into a
virtud population andyss (VPA). Schirripaand Legault (1997) applied the probabilistic method of
Goodyear (1997) to estimate catch at age composition from catch at size information. The Goodyear
(1997) gpproach modifies the catch at age matrix taking into account informeation independent from the
Sze-age marix. The catch-age matrix is adjusted internally to agree with a recruitment index and is
referred to as “recruitment modulated catch a age.” The information as described in Schirripaand
Legault (1996) “uses cumulative distributions of length at age, year class strengths, estimates of prior
aurvivd, and initid estimates of fishing mortality to estimate catch a age” The processisiterated until
convergence is achieved over the entire catch-age matrix.

For the 2001 year gag grouper assessment, theindividual yearly files of gag grouper age data
obtained from the NMFS, Panama City L aboratories were obtained and combined into asingle
computer age file for further processing. The data were reviewed for completeness of information
recorded (date, area sampled, fisheries/gear sampled, size/sex/weight information, apparent outliersin
data recording, etc.) and each observation (data record) converted to a single format common across
the entire data set. Observations without the month of the year were discarded from further review as
within year age length keys were of interest in this andys's because of the generd within-year pattern of
growth in the gag. This resulted in excluding some 527 observations (12%) from 1995 and 1996 (H -
unknown area, unknown month, unknown gear/fishery) from further andyss. Summaries of the
individua age observations were then constructed and studied to determine gppropriate Stratifications
tempordly, spatidly, and across fisheries as supported by the collections (Tables 1 and 2).

Results

Data Retention and Data Stratifications

Many of the gag otolith observations did not have sex id recorded so considering sex specific
keys was not an option and previous NMFS, stock assessments have not presented sex specific catch
sze frequency available as input into the ageing process. A large number of the observations aso were
without recorded data for area of collection other than knowing the genera region of collection (e.g.,
Gulf of Mexico, FL) (n= 2078 observations or 55% of the samples with F-unknown area recorded).
In terms of tempora (annual) or spatia coverage, the collections did not seem adequate enough to
support separate yearly (or within-year) age length keys for individud fisheriesin any geographica area
(Table2). Therewas morerecorded information about gear and geographica collection areafor time
period two (1997-2000) because during this period more attention was given by samplersto the
recording of area, gear, and obtaining sex information, etc. Fitzhugh et d. (2001) reported that after
1997 more gag otoliths were sampled from the west coast of FHorida (south of Tampa) and aso more
commercid longline samples were obtained however, thisis not clear from Table 3. The mgority of al
the observations for the entire period, 1992-2000, were from the Florida west coast or northwest coast
of Horidaor FH (unknown) and this reflects the genera nature of the gag grouper fisheries traditiondly.
Separate age length keys were not consdered further by individuad area. The available recorded
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information did not support developing age length keysfor individud fisheries or individud geographica
area as many years were not covered in a specific areaor individud fishery. The summarized data
reved three individud fisheries sampled over the nine-year period, 1992-2000: recregtiona (n=1277
otaliths), commercia hook and line (n=1860 otaliths), and commercid longline (N=574 mostly 1998
200) with none of these fisheries sampled adequatdly across dl years to support development of annud
age length keys (Table 3). Thetwo individua areas sampled most frequently for gag grouper otolith
structures was west Florida (1995, 1996) and northwest Florida (1992, 2000) and neither of these
areas was adequately sampled across years nor across fisheries to support separate area specific age
length keys. Further breskdown within ayear for any sngleindividud fishery or individua areawas not
judtified on the basis of the collections. The gag grouper otolith data were then pooled across fisheries
and dl collection areas and within year summaries considered for further development of preliminary
age length keys. Because the dominant portion (98%) of the gag grouper age samples was from
Florida (n=3,746 observations) and the mgor portion of the combined commercia and recreational
harvest occursin Florida (see table 36, pages 19 and 21 Goodyear and Schirripa 1994) pooling the
age samples across area was supported. Examinations of spatid patterns in growth would be required
to further address this decison. The potentia problemg/biases implications of applying age length keys
to fisheries/areas other than those of the origin have been well addressed in the literature. More
extensive sampling for each fishery is required to address the impact of pooling the data across fisheries
however, the current data set seems inadequate for addressing these questions over the entire nine-year
time period, dthough shorter term eva uations might be supported for the Forida region only and then
for only afew years (see Table 2).

Criteria for Gag Grouper Age Length Keys

The nine year time series of gag grouper otolith age data set pooled over dl collection aress, al
fisheries, and dl gears and then was used for dl further cdculaions. The published literature on gag
grouper growth indicates that including within year resolution in growth isimportant and thus was
congdered in developing age length keys. Growth of the gag is fastest during the first year of life. Pesk
spawning takes place between February and March for gag sampled in the eastern Gulf of Mexico and
annuli deposition occurs in late spring/early summer (McErlean 1963, Schlieder 1883, Hood and
Schlieder 1992. To account for within year growth variability in developing the age length keys, the
NMFS, SEFSC otolith data were subdivided into two haf year periods (January-June, July-
December) thus taking into account the period of fast late winter/early spring growth followed by the
commonly observed dower pattern after summer mark deposition. This pattern of fast/dow growth is
supported in other areas aswell (see Hoese et d. 1961) dthough the exact delineation of the fast/dow
period can be considered not distinct. The choice used here (haf year periods) was smple, tractable
and lines up reasonably so with the timing of mark formation. That within-year growth patterns may be
variable somewhat depending on various physologica and environmentd influences from year to year.

The digtribution of gag grouper otolith observations for each year and haf-year period was then
tabled by one-centimeter size interva (tota length) and examined to evauate the sampling coverage
across sze (length). These observations formed the input data for developing individua  matrices of the
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probability of age given length of gag grouper for each separate haf-year period for 1992-2000. Gag
otolith observations were not available for years before 1992 for developing age length keys.
Minimum size regulations were enacted for gag grouper in February 1990 (20" totd length (51 cm) and
revised on June 19, 2000 to 22" (total length (56 cm)) for recreetiond anglers and 24" (tota length, 61
cm). Each haf-year/year tabled distribution of the number of observations by one centimeter sze
interval was reviewed individudly to determine the adequacy of sampling coverage across Sze for eech
year/hdf-year period. Thiswas necessary because the sample dataindicated that not al one-
centimeter Size partition had aways been sampled for age. In amogt dl cases (dl year/haf-year
periods) otolith observations existed at around the low end of the Sze frequency that might be expected
in atheoretica gag grouper caich at Sze frequency that might be available for ageing after the minimum
Sze regulations were enacted (i.e., a around 50cm tota length). More of a problem however, in many
year/half-year periods was a paucity of samplesfor the larger size groups (e.g., >100-110 cm) that
might be expected for some of the commercia catches. If the NMFS, SEFSC geg otolith dataare
pooled across al years the Size coverage seems adequate up to about 120 cm totd length for growth
congderations and covers up to about age 16 reasonably well (Table 5). However, when the data are
congdered for purposes of congructing yearly (and haf-yearly) age length keys the sampling coverage
across sze (and thus age) is very variable across years. The criterion of at least ten otolith observations
per 5cm sizeinterval (across age) was used here as arequirement for adequacy. This was somewhat
of an arbitrary choice since anadyses determining gppropriate sample szes for age determinations a a
given leve of confidence of gag grouper have not been carried out to my knowledge. For the most part
the sampling coverage seems adequate up to about size 100cm (or about age 10) given this partition
sze (5cm). The overdl growth pattern of gag grouper and the observed variahility in length within age
was used as a guide to define length intervas and sdlecting the 5cm interva as a criterion for the gag
data. The data set did not support more regtrictive length partitioning (i.e., use of one-centimeter
intervals). In addition, the overal growth pattern and the information on variahility of Sze about age did
not suggest this choice of sizeinterva (5cm) wastoo large. In afew casesit was necessary to expand
the upper limit above 5cm because of insufficient observations. Theindividud year/haf-year
distributions of the number of observations by one centimeter Sze interva and age were reviewed for
each stratum in the data set and are presented here in Tables 6-22.

For each separate year/hdf-year period, an age length key definition record then was
condructed defining the tota number of Sze intervasin the file and the upper bound of each interva.
Then thisingtruction record was used to caculate a separate matrix of the probability of age within a
specified length interva. The minimum length interval was st at either 50 or 55 cm depending on the
individua year/hdf-year sratum. The maximum observed age in the NMFS, SEFSC gag grouper data
set was 29 dthough for the most part ages greater than about 13 were uncommon and ages greater
than 17 were quite rare. For the mgjority of catch case scenarios, lengths up to only 130 cm would be
expected. The gag grouper age length key definition records are given in Table 23 for each year/half-
year period. Datawere considered insufficient for 1995 and for 1996 (2™ period, quarters three and
four) and for 1997 (1% and 2" period, quarters one and two, quarter three and four). The separate
matrices of the probability of age within alength interva (normally 5cm intervals as described) were
caculated for each stratum where data were sufficient as previoudy described. These individua
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matrices represent the observed probability distribution of age within a specified length interva for gag
grouper for half year periods from 1992-2000. Age length keys were not constructed for 1995 or
1996 (period two (quarters three, four) or for the 1997 cdendar year (either half period or combined
over dl quarters of the year). The gag grouper age length keys are presented in Table 24.

I mportant Recommendations

The nine year series of gag grouper importance otolith samples provides additiona information
on gag grouper year class condition for 1992-2000 from previous stock assessments. Some additiona
effort should be expended to |ocate the samples from period one (1992-1996) and conduct a series of
age determinations for these samples to evauate differences in age interpretation between readersin the
two periods. Between reader testing was carried out on a portion of period two fish for 1999 and
2000. Differencesin ages should be re-evauated for dl period two fish where two or more readers
were involved as a source of the problem. In addition the possibility of the timing of marking (laying
down annuli) being extended across severd months needs to be considered in the Situation where age
readers assgn ages based on some atificid birthday (e.g., January 1). Thisisimportant here since
some investigators have shown that older ages (8+) may form annuli later than younger individuds. If
for example the age reader had a fish with nine observable rings and captured in April and the individua
marks in July/August rather than late spring (as for younger gags) then the assigned integer age may be
9 rather than 10 since the full mark has not yet formed and the indicating characteristics would not be
visible on the otaliths, when in fact thisindividud fish was about 9.75 years of age.

Since the completion of this andyss missng month information on the 1995 and 1996 samples
has been obtained from staff at the NMFS, Panama City Laboratory. It isrecommended that future
anayses for gag grouper that make use of the ageing observations incorporate these additional
obsarvations into any andyses. In addition, some effort should be expended by the individuasin
charge of the 1992-2000 gag grouper sample archiveto fill in other missng information regarding
collection location, gear, and any other missing data. In particular the collection areafor the samples
noted as Forida (generd area only) should be confirmed and staff should consult with the gppropriate
persons/samplers to complete these data records.

Managers should review the available age data collected to date for gag grouper in-terms of the
data limitations carefully.  In-addition, some attention should be focused toward ageing studiesin
generd for the primary species undergoing stock assessments currently by NMFS in the southeast
and/or to be assessed in the upcoming ten years. Thisfocus should include providing samplers with
advice regarding appropriate sampling protocol which includes required sample sizes and addresses
dratification schemes.
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CP (charter/party), PR (recreational private), Charter (recreational
Hook and Line), CM LL(commercial |ongline), HB(headboat), CM Trap
ery, gear not recorded), SS (scientific source, gear unknown),

)

1994 1995 1996 1997 1998 1999 2000 ALL YEARS

0 0 0 1 0 0 0 1

0 0 0 1 0 0 0 1
1994 1995 1996 1997 1998 1999 2000 ALL YEARS

0 0 0 1 0 0 0 1

0 0 0 5 0 0 0 5

0 0 0 3 0 0 0 3

0 0 0 9 0 0 0 9
1994 1995 1996 1997 1998 1999 2000 ALL YEARS

0 0 0 1 0 0 0 1

0 0 0 0 0 0 0 2

0 0 9 0 0 0 0 12

0 280 130 2 0 0 19 452

0 4 28 0 0 0 0 32

0 1 1 0 0 0 0 2

0 0 255 0 0 0 0 255

0 0 2 0 0 0 0 2

0 0 0 0 0 0 6 6

0 285 425 3 0 0 25 764
1994 1995 1996 1997 1998 1999 2000 ALL YEARS

0 0 0 0 0 0 0 10

0 0 0 0 0 0 1 6

0 0 0 39 0 0 36 278

0 0 0 0 0 0 2 31

0 0 0 18 0 0 359 385

0 0 0 0 0 0 2 3

0 0 0 0 0 0 0 12

0 0 0 3 0 0 176 179

0 0 0 60 0 0 576 904
1994 1995 1996 1997 1998 1999 2000 ALL YEARS

0 0 0 2 2 4 0 16

5 0 0 0 0 0 0 9

161 0 0 6 57 83 0 586

2 0 0 0 23 11 10 57

450 0 0 0 82 142 1 1008

3 0 0 0 4 11 8 26

4 0 0 0 0 0 0 8

0 0 0 1 112 247 0 360

0 0 0 0 6 2 0 8

625 0 0 9 286 500 19 2078
1994 1995 1996 1997 1998 1999 2000 ALL YEARS

0 0 0 0 0 9 0 9

0 0 0 1 0 1

0 0 0 0 0 1 0 1

0 0 0 0 2 0 0 2

0 0 0 0 2 11 0 13
1994 1995 1996 1997 1998 1999 2000 ALL YEARS

0 0 0 0 0 1 0 1

0 0 0 0 3 0 4 7

0 0 0 0 0 3 3 6

0 0 0 0 0 2 3 5

55505

o O o

o O o
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ALL MODES 0 0 0 0 0 0 3 6 10 19

AREA Gear Category 1992 1993 1994 1995 1996 1997 1998 1999 2000 ALL YEARS

LA HB 0 0 0 0 0 0 0 0 6 6
LA CM HL 0 0 0 0 0 0 0 0 1 1
LA TRN 0 0 2 0 0 0 0 0 0 2

ALL MODES 0 0 2 0 0 0 0 0 7 9

AREA Gear Category 1992 1993 1994 1995 1996 1997 1998 1999 2000 ALL YEARS
X HB 0 0 8 0 0 0 0 0 0 8
ALL MODES 0 0 8 0 0 0 0 0 0 8

AREA  Gear Category 1992 1993 1994 1995 1996 1997 1998 1999 2000 ALL YEARS

ALL PR 10 8 0 0 0 4 2 14 0 38
ALL Unknown 5 4 5 0 0 0 0 1 1 16
ALL cpP 205 279 161 0 0 46 57 84 36 868
ALL HB 32 11 10 0 9 0 23 11 18 114
ALL CM HL 34 328 450 280 130 25 87 142 384 1860
ALL SS 1 0 3 0 0 0 4 14 13 35
ALL  TRN 12 4 6 0 0 0 0 2 3 27
ALL CM LL 0 0 0 4 28 7 112 247 176 574
ALL Private 0 0 0 1 1 0 0 0 0 2
ALL Charter 0 0 0 0 255 0 0 0 0 255
ALL CM Trap 0 0 0 0 2 0 0 0 0 2
ALL CM 0 0 0 0 0 0 6 2 6 14

ALL MODES 299 634 635 285 425 82 291 517 637 3805
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Table 2. Summary of the gag grouper otolith data available for the 2001 NMFS stock assessnent.
Breakdown is by cal endar year, mmjor geographical collection area, and by fishery.

[ Geographical Areas are: NF = north Florida, SF = south Florida, WF = west Florida, NW =
northwest Florida, FL= Florida (precise |location not recorded), M5 = M ssissippi,
La = Louisiana, TX = Texas].

[Fisheries are: Recreational- includes charter, private, headboat), CM HL(commercial Hook and Line),
CM LL(commercial longline), CM Trap (commercial, trap), CM (commercial fishery, gear not recorded),
SS (scientific source, gear unknown), TRN (tournanent sanple, gear not recorded), Unknown (fishery
not recorded, gear not recorded)].

AREA  Fishery/ Gear 1992 1993 1994 1995 1996 1997 1998 1999 2000 ALL Years
NF Recreat i onal 0 0 0 0 0 1 0 0 0 1
ALL MODES 0 0 0 0 0 1 0 0 0 1

AREA  Fishery/ Gear 1992 1993 1994 1995 1996 1997 1998 1999 2000 ALL Years
SF Recreat i onal 0 0 0 0 0 1 0 0 0 1
SF CM HL 0 0 0 0 0 5 0 0 0 5
SF CM LL 0 0 0 0 0 3 0 0 0 3
ALL MODES 0 0 0 0 0 9 0 0 0 9

AREA  Fishery/ Gear 1992 1993 1994 1995 1996 1997 1998 1999 2000 ALL Years
WF Recreat i onal 5 0 0 1 265 1 0 0 0 272
WF CM HL 21 0 0 280 130 2 0 0 19 452
W CM LL 0 0 0 4 28 0 0 0 0 32
WF CM Trap 0 0 0 0 2 0 0 0 0 2
W CM UNK 0 0 0 0 0 0 0 0 6 6
ALL MODES 26 0 0 285 425 3 0 0 25 764

AREA  Fishery/ Gear 1992 1993 1994 1995 1996 1997 1998 1999 2000 ALL Years
NWF Recreati onal 242 0 0 0 0 39 0 0 38 319
NWF 5 0 0 0 0 0 0 0 1 6
NWE  CM HL 8 0 0 0 0 18 0 0 359 385
NW  SS 1 0 0 0 0 0 0 0 2 3
NWE  TRN 12 0 0 0 0 0 0 0 0 12
NW  CM LL 0 0 0 0 0 3 0 0 176 179
ALL MODES 268 0 0 0 0 60 0 0 576 904

AREA Fi shery/ Gear 1992 1993 1994 1995 1996 1997 1998 1999 2000 ALL Years
FL Recr eat i onal 0 298 163 0 0 8 82 98 10 659
FL 0 4 5 0 0 0 0 0 0 9
FL CM HL 5 328 450 0 0 0 82 142 1 1008
FL SS 0 0 3 0 0 0 4 11 8 26
FL TRN 0 4 4 0 0 0 0 0 0 8
FL CM LL 0 0 0 0 0 1 112 247 0 360
FL CM UNK 0 0 0 0 0 0 6 2 0 8
ALL MODES 5 634 625 0 0 9 286 500 19 2078

AREA Fi shery/ Gear 1992 1993 1994 1995 1996 1997 1998 1999 2000 ALL Years
AL Recreati onal 0 0 0 0 0 0 0 10 0 10
AL 0 0 0 0 0 0 0 0 1
AL CM HL 0 0 0 0 0 0 2 0 0 2
ALL MODES 0 0 0 0 0 0 2 11 0 13

AREA Fi shery/ Gear 1992 1993 1994 1995 1996 1997 1998 1999 2000 ALL Years
M Recreati onal 0 0 0 0 0 0 0 1 0 1
MS CM HL 3 0 4 7
MS SS 0 0 0 0 0 0 0 3 3 6
MS TRN 0 0 0 0 0 0 0 2 3 5
ALL MODES 0 0 0 0 0 0 3 6 10 19

AREA  Fishery/ Gear 1992 1993 1994 1995 1996 1997 1998 1999 2000 ALL Years
LA Recreati onal 0 0 0 0 0 0 0 0 6 6
LA CM HL 0 0 0 0 0 0 0 0 1 1
LA TRN 0 0 2 0 0 0 0 0 0 2
ALL MODES 0 0 2 0 0 0 0 0 7 9

12



AREA Fi shery/ Gear 1992 1993 1994 1995 1996 1997 1998 1999 2000 ALL Years

X Recreati onal 0 0 8 0 0 0 0 0 0 8

ALL MODES 0 0 8 0 0 0 0 0 0 8

AREA Fi shery/ Gear 1992 1993 1994 1995 1996 1997 1998 1999 2000 ALL Years

ALL  Recreational 247 298 171 1 265 50 82 109 54 1277
ALL Unknown 5 4 5 0 0 0 0 1 1 16
ALL  CM HL 34 328 450 280 130 25 87 142 384 1860
ALL SS 1 0 3 0 0 0 4 14 13 35
ALL  TRN 12 4 6 0 0 0 0 2 3 27
ALL CM LL 0 0 0 4 28 7 112 247 176 574
ALL  CM Trap 0 0 0 0 2 0 0 0 0 2
ALL  CM UNK 0 0 0 0 0 0 6 2 6 14

ALL MODES 299 634 635 285 425 82 291 517 637 3805
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Table 3. Summary of the gag grouper otolith data available for the 2001 NMFS stock assessnent.
Breakdown is by mmjor geographical collection area and by cal endar year.

[ Geographical Areas are: NF = north Florida, SF = south Florida, WF = west Florida, NW =
northwest Florida, FL-Unk= Florida (precise |location not recorded), MS = M ssissippi,
La = Louisiana, TX = Texas].

AREA Fi shery 1992 1993 1994 1995 1996 1997 1998 1999 2000 Al'l Years
NF ALL MODES 0 0 0 0 0 1 0 0 0 1
SF ALL MODES 0 0 0 0 0 9 0 0 0 9
WF ALL MODES 26 0 0 285 425 3 0 0 25 764
NWF ALL MODES 268 0 0 0 0 60 0 0 576 904
FL- Unk ALL MODES 5 634 625 0 0 9 286 500 19 2078
AL ALL MODES 0 0 0 0 0 0 2 11 0 13
Ms ALL MODES 0 0 0 0 0 0 3 6 10 19
LA ALL MODES 0 0 2 0 0 0 0 0 7 9
T ALL MODES 0 0 8 0 0 0 0 0 0 8
ALL ALL MODES 299 634 635 285 425 82 291 517 637 3805

Table 4. Final gag grouper otolith age data set used for devel oping prelimnary
age length keys for the Year 2001 stock assessnent. Summary breakdown
is by cal endar year and nonth of sanple conbined across all areas, all
fisheries, and all gears (249,278,and 7 observations with nonth = 0 were
del eted fromyears 1995, 1996, and 2000 respectively).

Year Unk 1 2 3 4 5 6 7 8 9 10 11 12 all

1993 0 58 93 125 39 86 64 95 24 5 17 20 8 634

1994 0 54 84 60 102 162 67 49 46 10 0 0 1 635

1995 0 59 25 76 74 3 47 0 1 0 0 0 0 285

1996 0 0 31 23 142 116 76 10 3 18 0 0 6 425

1997 0 1 0 1 3 6 7 11 7 13 6 3 24 82

1998 0 47 22 44 22 18 5 9 3 0 18 37 66 291

1999 0 53 60 119 87 47 64 26 19 20 8 9 5 517

2000 0 14 1 30 10 29 13 21 12 22 163 79 243 637
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Breakdown is by one

the 1992-2000 age data conbi ned.

for

the 2001 stock assessnent

age observations available for
each age group follows the tabled data.

Summary of the NMFS, SEFSC gag grouper

Tabl e 5.

+1Cl,-1C =

read as f6.1

age,
al |

=average |ength at

Ave

Statistics are:

[sunmary statistics for

length size group and age.

centimeter total
195% confi dence interval

+ -

of variation,

CV=coefficient

standard error,

Se=

S= standard devi ation,

Var =vari ance of size at age,

on size at age,

format].

AGE

11

29

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 0 -

12

10

0

S| ZE

26
27
29

33
34
35
38
39
41

42
a4
46
a7
48
49
50
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22
34

12
16
21
18
24
23
17
19
10
10

13
22

55
42

14
16
18
22

52
53
54
55
56
57
58
59
60
61

48

50
55
51

10

17
17
26

48

17
23

63
62
63
77
62
87

16
19
28

30
27
31

10

17
16
17
15
10
24
24
29

21

17
25

62
63
64
65
66
67

34
43

10

89
90
85
100
106
118

19
29
30

39

39

42

22

11
12
15
12
19
16
29
28
24
28
20
28
28
35
31

46

19
16
15

68
69
70
71

59

88
113
116

23

34
53

35

36

51

72
73
74
75
76
77
78
79
80
81

96
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100
112

35
29

35

32

33
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31
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33

98
81

20
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19
10
12

96
72
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69
86

10
13

32

18
39

14
13

14
22

82
83

33

12
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63
72
59
66
51
42

16
10
12
18
20
10
19
20
15
13

27

14
17
12

84
85
86
87
88
89
90
91

35
21

23
16
15
14
14

11

51

11

47

39

92
93
94
95
96
97

38
33
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29
27
23
26
15
10
19
17
17
18
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10
11
10
14
12
10
13
17
12

10
10

11

13

10

98
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102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
134
135

11

13
10

10

3805

1

163 73 76 26 27 22 16 17 14 10

628 293

735

870

258 517

21

ALL
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Breakdown is by one

quarters 1 and 2.

1992,

age observations available for the 2001 stock assessnent for

Summary of the NMFS, SEFSC gag grouper

Tabl e 6.

+/ -

+1Cl , - 1Cl

average |length at age,

Ave=

coefficient of

Statistics are:

each age group follows the tabled data.

[sunmary statistics for

variance of

length size group and age.

centimeter total

read as 6.1

al |

variation,

Cv:

Se=standard error,

S= standard devi ation,

age,

size at

Var =

age,

on size at

195% confi dence interval

format].

12

YEAR & Quarters are 92

29

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 0 -

10

0

Sl ZE

50
52

53
54
55
56
57
58
59
60
61

62
63
64
65
66
67

68
69
70
71

72
73
74
75
76
7
78
79
80

10

81

82
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89
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91
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93
94
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97
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98

99
104
108
110
112
116

187

13 31 48 26 23

32

ALL

.0
.0
.0

.0114.0
.0108.5
.0119.5

.0
.0
.0

.0
.0
.0
.0

.0 53.3 60.8 64.0 73.7 78.4 84.6 87.0 80.5116.2103.2107.7110.0

.0 49.4 49.9 50.5 63.1 64.8 71.5 74.5 80.5116.2 84.2 88.7 91.0
.057.171.7 77.5 84.3 92.0 97.7 99.5 80.5116.2122. 1126.7129.0

.0 3.8 31.0 47.4 29.3 48.2 44.7 40.5 0.0 0.0 93.8 93.8 93.8

AVE

+1C
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VAR

7
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5.4
1.0

1.0

9
9
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.0 2.0 5.6

9

1.3 0.0 0.0 6.9 9.7

1.3

1.

1.0
.0 3.7 9.2 10.8
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Breakdown is by one

quarters 3 and 4.

age observations available for the 2001 stock assessnent for1992,

Summary of the NMFS, SEFSC gag grouper

Table 7.

+/ -

+1Cl , - 1Cl

average |length at age,

Ave=

coefficient of

Statistics are:

each age group follows the tabled data.

[sunmary statistics for

variance of

length size group and age.

centimeter total

read as 6.1

al |

variation,

Cv:

Se=standard error,

S= standard devi ation,

age,

size at

Var =

age,

on size at

195% confi dence interval

format].
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29

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 0 -

10

0

Sl ZE

38
42
51

53
54
55
57
58
59
60
61

62
63
64
65
66
67

68
69
70
71

72
73
74
75
76
78
79
81

82
83
84
85
86
87

88
92
93
94
96
97
100
101
104
105
106
112
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Breakdown is by one

quarters 1 and 2.

1993,

the 2001 stock assessment for
each age group follows the tabled data.

age observations available for

SEFSC gag grouper

t he NNFS,
length size group and age.

Table 8. Summary of

centimeter total

+/ -

+1Cl , - 1Cl

age,

average |length at

Ave=

coefficient of

Statistics are:

[sunmary statistics for

variance of

read as 6.1

al |

variation,

Cv:

Se=standard error,

S= standard devi ation,

age,

size at

Var =

age,

on size at

195% confi dence interval

format].
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Breakdown is by one

quarters 3 and 4.

1993,

the 2001 stock assessment for
each age group follows the tabled data.

age observations available for

SEFSC gag grouper

t he NNFS,
length size group and age.

Table 9. Summary of

centimeter total

+/ -

+1Cl , - 1Cl

age,

average |length at

Ave=

coefficient of

Statistics are:

[sunmary statistics for

variance of

read as 6.1

al |

variation,

Cv:

Se=standard error,

S= standard devi ation,

age,

size at

Var =

age,

on size at

195% confi dence interval

format].
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Breakdown is by one

the 2001 stock assessment for 1994 quarters 1 and 2.

each age group follows the tabled data.

age observations available for

SEFSC gag grouper

t he NNFS,
length size group and age.

Sunmmary of
195% confi dence interval

Tabl e 10.

+1Cl, - 1Cl
read as 6.1

age,

=average |ength at

Ave

Statistics are:

[sunmary statistics for

centimeter total

+ -

al |

of variation,

CV=coefficient

standard error,

Se=

S= standard devi ation,

Var =vari ance of size at age,

on size at age,

format].
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83
84
85
86
87
88
89
90
91

11

92
93
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94

95

96

97

98

99
100
101
102
103
105
106
107
109
110
111
112
113
114
115
116
117
118
119
120
124

529

43 117 173 74 29 19 17

25

ALL

.0
.0
.0
.0

.0118.5
.0108.8
.0128. 2
.0 24.5

.0115.0
.0105.3
.0124.7
.0 24.5

.0
.0
.0
.0

.0
.0
.0
.0

.0 59.7 57.6 63.0 68.8 72.3 75.8 87.6 95.0 99.3103.6109.0112.1110. 0116. 3115. 0109. 0124.0

.0 37.8 41.9 51.0 51.4 58.1 59.9 79.2 83.6 84.6 87.6 93.1103.1 95.9114.2112.9 99.3114.3
.0 81.6 73.4 75.0 86.2 86.6 91.8 96.0106.4114.0119.5124.9121.2124.1118.3117.1118.7133.7

.0125.0 64.4 37.6 78.8 52.9 66.2 18.5 33.7 56.2 66.1 66.1 21.5 52.0

.0 11.2 8.0
.0 5.0

AVE

+1Cl

-1cl
VAR

1.1 24.5 24.5
1.1 4.9 4.9

1
1

1.

1.

8.9 7.3 81 43 58 7.5 81 81 46 7.2

6.1

3.5 4.9
.9 4.5 4.0

1.1

.7
.9

1.8 4.2

1.8 2.9 8.1
7.5 7.8

1.3

.8

1.6

SE

6.6

7.5 4.1

.018.7 13.9 9.7 12.9 10.1 10.7 4.9 6.1

Breakdown is by one

quarters 3 and 4.

1994,

SEFSC gag grouper age observations available for the 2001 stock assessnent for

Sunmary of the NWMFS,

Table 11.

+1Cl, - 1Cl

age,
read as f6.1

average |length at

Ave=

coefficient

Statistics are:

each age group follows the tabled data.

[summary statistics for

| ength size group and age.

195% confi dence interval

centinmeter total

+/ -

= of variation, all

CV:

standard error,

Se=

S= standard devi ation,

Var =vari ance of size at age,

on size at age,

format].

YEAR & Quarters are 94 3 4

29

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 0 -

10

0

S| ZE

50
52
53
54
55
58
59
60
61

27



62
63
64
65
66
67

68
69
70
71

72
73
75
76
77
78
79
81

82
83
84
85

86
90
91

92
93
94
95
96
98
99
101
106
112
113
115
117
119
121
122

106

14 53

10

ALL

.0
.0
.0
.0
.0
.0

.0119.0121.0
.0 99.4101. 4
.0138.6140.6
.0100. 3100. 3
.0 10.0 10.0
.0 10.0 10.0
.0 8.4 8.3

.0115.0
.0 95.4
.0134.6
.0100. 3
.0 10.0
.0 10.0

.0
.0
.0
.0
.0
.0

.0
.0
.0
.0
.0
.0

.0109. 3112.0122.0
.0 89.7 92.4102.4
.0129.0131.6141.6
.0100. 3100. 3100. 3
.0 10.0 10.0 10.0

.0
.0

.0 58.2 57.1 62.4 73.6 93.4 92.5 93.4 88.1
.0 44.0 47.8 52.9 59.4 79.2 76.1 77.7 71. 4
.0 72.5 66.4 71.9 87.9107.6109. 0109. 2104. 8

.0 53.0 22.5 23.6 52.8 52.8 70.4 64.5 72.6

.0 7.3 4.7

.0
.0
.0